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Art Unit: 2853 

DETAILED ACTION 

Claim Objections 

Claim 1 1 is objected to because of the following informalities: Claim 1 1 discloses "The 
inkjet printer head. . .when the switching unit is turned an and/or off. . ." It will be construed that 
the claim should state "The inkjet printer head. . .when the switching unit is turned on and/or 
off. . ." Appropriate correction is required. 


Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1, 4, 6, 8, and 24-25 are rejected under 35 U.S.C. 102(e) as being anticipated by 
the applicant's admitted prior art. 

The applicant's admitted prior art discloses: 

• {claim 1 } An inkjet printer head driving apparatus having a plurality of heating 
elements and nozzles (figure 1, reference 100); a switching unit turning on and 
off each of the heating elements to heat ink corresponding to selected nozzles to 
eject the ink (figure 1, reference 150); a level shift unit having a level converter 
converting a potential level of a signal inputted therein into a predetermined 
potential level to drive the switching unit, and a transient time extending part 
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provided with at least one time extending element to extend by a predetermined 
time a transient time during which the potential level of the signal inputted from 
the level converter to the switching unit is converted from a first signal level to a 
second signal level and vice versa (figure 1, reference 150; while it is appreciated 
that the admitted prior art does not include a transient time "extending part" as 
characterized later by applicant's specified invention, the examiner considers that 
the claimed invention here is sufficiently broad to be able to be read on by the 
disclosure of the admitted prior art in paragraph 0012 of the specification. In 
such a broad recitation, the delay of the output voltage of the level converter is 
seen to correspond to a transient time extension. As seen below, later claims that 
further describe the nuances of the transient time extending part, as characterized 
by the applicant's specified invention are objected to as being allowable); a 
control unit receiving an external data signal, decoding the received data signal, 
and outputting the decoded data signal as a nozzle selection signal to the level 
shift unit to select the selected nozzles corresponding to a to-be-recorded image 
from the nozzles (figure 1, reference 110) 


FIG. 1 
(PRIOR ART) 
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• {claim 4} wherein the transient time extending part comprises a first inverter 
inverting the signal outputted from the level converter (figure 2, reference INV1); 
and a second inverter extending the transient time from the first signal level to 
the second signal level or a second transient time from the second signal level to 
the first signal level in correspondence to an output signal of the first inverter 
(figure 2, reference INV2) 

• {claim 6} A control method of an inkjet printer head driving apparatus having a 
switching unit driving heating elements corresponding to selected nozzles to eject 
ink through selected nozzles (figure 1, reference 150); outputting a nozzle 
selection signal to select nozzles corresponding to a to-be-recorded image out of 
the plural nozzles; receiving an inputted signal corresponding to the nozzle 
selection signal and converting a level of the inputted signal to a predetermined 
potential level to drive the switching unit; extending a transient time by a 
predetermined time in accordance with an output signal generating when the 
level of the inputted signal is converted, the transient time being a time period 
during which the level is converted from a first signal level to a second signal 
level and vice versa; and driving the heating elements corresponding to the 
selected nozzles to eject the ink through the selected nozzles based on the output 
signal from the transient time extending operation (Specification paragraph 0006- 
0014) 

• {claim 8} An inkjet printer head driving apparatus having a plurality of heating 
elements and nozzles (figure 1, reference 100); a control unit generating a control 
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nozzle selection signal to select a heating element and a nozzle corresponding to 
an image to be printed (figure 1, reference 1 10); a level shift unit generating a 
first nozzle selection signal having a first transient time, during which a level of 
the first nozzle selection signal is changed between first and second levels, in 
response to the control nozzle selection signal, and generating a second nozzle 
selection signal having a second transient time extended by a period from the first 
transient time (figure 1, reference 140); and a switching unit turning on and off 
the heating element according to the second nozzle selection signal (figure 1, 
reference 150) 

• {claim 24} wherein the switching unit comprises an FET, and a turning-on time 
of the FET is delayed by the period during which the first transient time of the 
first nozzle selection signal is extended to the second transient time of the second 
nozzle selection signal, to provide a sufficient time to charge and discharge a 
parasitic capacitance around the FET (figure 1, reference 152; specification 
paragraph 0006-0014, 0020) 

• {claim 25} wherein the control nozzle selection signal comprises on and off 
signals to turn on and off the switching unit corresponding to the heating 
element, the level shift unit comprises a level converter to convert the control 
nozzle selection signal into the first nozzle selection signal having the first and 
second levels which are different from the on and off signals in signal level 
respectively (paragraph 0006-0025) 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 2, 9-1 1, and 19-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the applicant's admitted prior art in view of Hiwada (US Pat 6273537). 
The applicants admitted prior art discloses: 

• {claim 2} The inkjet printer head driving apparatus (as applied to claim 1 above) 

• {claims 9-11} The inkjet printer head driving apparatus (as applied to claim 8 
above) 

• {claim 10} wherein the switching unit comprises a transistor having a first 
terminal coupled to the level shift unit, a second terminal coupled to the heating 
element, and a third terminal connected to a potential, and the residual voltage of 
the switching unit is a voltage of the first terminal (figure 1, reference 150) 

• {claim 19} The inkjet printer head driving apparatus (as applied to claim 8 
above); the first nozzle selection signal comprises a previous first nozzle 
selection signal and a current first nozzle selection signal, and the second nozzle 
selection signal comprises a previous second nozzle selection signal and a current 
second nozzle selection signal corresponding to the previous first nozzle 
selection signal and the current first nozzle selection signal of the first nozzle 
selection signal, respectively, and the voltage of the switching unit is a residual 
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voltage remaining in the switching unit when the switching unit is turned off 
according to the previous second nozzle selection signal (specification paragraph 
0006-0025) 

• {claim 20} The inkjet printer head driving apparatus (as applied to claim 8 
above); wherein the voltage of the switching unit is another residual voltage 
remaining in the switching unit when the switching unit is turned off according to 
the current second nozzle selection signal (specification paragraph 0006-0025) 

The applicant's admitted prior art differs from the claimed invention in that it does not 
disclose: 

• {claim 2} a discharging part discharging a residual voltage of a signal inputted 
from the level shift unit to a gate of the switching unit if the switching unit 
switching on and off the heating elements is turned off 

• {claim 9} a discharging part discharging a residual voltage of the switching unit 
according to the first nozzle selection signal and/or the second nozzle selection 
signal 

• {claim 10} the switching unit comprises a transistor having a first terminal 
coupled to the discharging part 

• {claim 1 1 } the discharging part is coupled to the level shift unit to receive the 
first and second nozzle selection signal so that the residual voltage of the 
switching unit is discharged according to at least one of the first transient time of 
the first nozzle selection signal and the second transient time of the second nozzle 
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selection signal when the switching unit is turned on and/or off according to the 
second nozzle selection signal 
Hiwada et al discloses, with respect to claims 2 and 9-1 1, a discharging part attached to a 
print head drive circuit (figure 7, reference 3; column 7, lines 65-67). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Hiwada et al into the invention of the 
applicant's admitted prior art. The motivation for the skilled artisan in doing so is to gain the 
benefit of discharging the current that flows through the level shift unit. The combination 
naturally suggests: 

• {claim 2} a discharging part discharging a residual voltage of a signal inputted 
from the level shift unit to a gate of the switching unit if the switching unit 
switching on and off the heating elements is turned off 

• {claim 9} a discharging part discharging a residual voltage of the switching unit 
according to the first nozzle selection signal and/or the second nozzle selection 
signal 

• {claim 10} the switching unit comprises a transistor having a first terminal 
coupled to the discharging part 

• {claim 1 1 } the discharging part is coupled to the level shift unit to receive the 
first and second nozzle selection signal so that the residual voltage of the 
switching unit is discharged according to at least one of the first transient time of 
the first nozzle selection signal and the second transient time of the second nozzle 
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selection signal when the switching unit is turned on and/or off according to the 
second nozzle selection signal 

Allowable Subject Matter 

Claims 3, 5, 7, 12-18, 21-23, and 26-30 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Claims 3, 5, 7, 12-18, 21-23, and 26-30 disclose subject matter, which was not found, 
taught, or disclosed in the prior arts. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Hirayama et al (US PgPub 2003000191 1 Al) discloses a printhead, head cartridge having 
said printhead, printing apparatus using said printhead and printhead element substrate. 

Hayasaki et al (US Pat 5519416) discloses a recording apparatus with cascade connected 
integrated drive circuits. 

Imanaka et al (US Pat 61 16714) discloses a printing head, printing method and apparatus 
using same, and apparatus and method for correcting said printing head. 

Imanaka et al (US Pat 6382744) discloses a printhead and printing apparatus using 
printhead. 
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Maru (US Pat 6471324) discloses a printhead with malfunction prevention function and 
printing apparatus using it. 

Takeuchi et al (US Pat 6528925) discloses a piezoelectric/electrostrictive element driving 

circuit. 

Hoshino (US Pat 6844658) discloses a drive circuit. 

Tamura et al (US Pat 5504505) discloses an ink jet recording head and driving circuit 
therefor. 

Kikuta et al (US Pat 5975670) discloses a recording apparatus for gradation recording. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leonard S. Liang whose telephone number is (571) 272-2148. 
The examiner can normally be reached on 8:30-5 Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on (571) 272-2149. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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